Abstract
Social relationships can be viewed from the perspective of social networks comprising nodes, relations and ties. Actors are nodes in terms of network theory, and the relations among them are illustrated by the ties [12] . Moreover, relations can be specified in terms of content, direction, strength and active/passive type. Even the ties also divide into two categories, strong ties and weak ties [13] . Thus, the structures of social networks are measured and discussed by network size, network density and homogeneity [2] .
Recently, many studies have adopted Social Network Analysis to observe actor behavior, and further explore hidden information [14] [15] . From the strength of ties, Social Network Analysis can observe whether relationships among actors are reciprocal [16] and piece together all actor characteristics. Thus, this study applies Social Network Analysis to investigate the cause of team member composing team composition in Project Curriculum. Additionally, this study compares original interpersonal relationships and analyzes them in the class to observe the grouping motivation.
Research design 2.1 Subject
This study involved experiments conducted under a closed-social system. The research subjects satisfied two conditions. First, they were taking Project Curriculum, and second, they already belonged to some teams. Thus, the sample comprised 84 junior students majoring in Information Management at one of the universities in northern Taiwan. Since the curriculum limited each team to four members, the experiment involved 21 teams.
Data collection
Social Network Analysis differs from traditional methods in its data collection procedure. Traditional methods use random and independent sampling. Under some assumptions, a chosen subset of the population is studied as an observational or experimental setting. The data can then be subjected to draw inferences about the population represented. In contrast, data collection in Social Network Analysis involves recording all possible connections between actors by questionnaires [17] and other automatic mechanisms (e.g. Web Log files). Based on records, the data is summarized by describing the observations numerically or graphically. Numerical descriptors include network size and network density. This study gathers data via questionnaires.
Variable definition and measurement tool
Social Network has four kinds of networks based on the edge type and numeric type. We list the network types in Table 1 .
Variable definition
Specific pointers [18] of Social Network Analysis, including Power Centrality, Betweeness Centrality, Degree, and Closeness Centrality and so on, are adopted to compare and describe social network characteristics. Furthermore, these pointers can evaluate network density to show team member interactive mode. According to [23] , the pointers can be divided into four categories, as listed in Table 2 .
Measurement tool
This study utilizes SIMPLY UCINET [22] to calculate gathering data and serve with descriptive or inferential statistics. The updated version of UCINET operates continuously and uses numerous network analysis methods to fully explain the network phenomenon. 
Ego-centric network analysis
Social network analysis regards the relations among behaviors as interdependent, unequal and independent. Behaviors affect one another via interaction, a process that differs from traditional sociological studies [17] . This study focused on the behaviors of team members, and thus analyzes the relations among all the students. According to different relations, this study assigned different weights to compute the distance among behaviors and locate the closest relational object.
Questionnaire design
The proposed questionnaire is divided into three categories according to functionality.
Relation investigation
It shows two types of relation. The first relation is the current relations of actual team members. Meanwhile, the second relation involves the dreams of imaginary team members. These two relations may overlap to reflect real social networks. To represent the asymmetric relation of interactive, direct ties are adopted according to [23] . The proportion of ties in a network relative to the total number of possible ties
Role Degree
The actor with high degree activity is the decision-maker or team leader.
If the degree is greater than average, network center is called. Otherwise, the border is called.
Betweenness Centrality
This variable has absolute power to control information, while playing numerous different clique roles in communication.
If the betweenness is greater than the average, the relationship is termed a "bridge", otherwise it is termed a "nonbridge"].
Centrality Degree
The actor with the central tendency of the network depends on counting the number of direct to ties to other actors.
The number of direct ties to other actors in the network.
Betweenness Centrality
The extent to which a node lies between other nodes in the network.
The number of indirect ties to other actors in the network.
Clique
Clique Number Observation of sub-groups within the state of dispersion and aggregation.
Using the aggregation method for the cliques determines the number of network groups.
Average number of members of the individual actor cliques
The variation among actors in the degree of development of cliques.
Actors were calculated within the different cliques clique number of occurrences divided by the number of participation.
Interaction degree investigation
Although many psychometricians advocate questionnaires based on seven or nine point scales, a recent empirical study found that a 5-or 7-point scale may produce slightly higher mean scores relative to the maximum attainable score, compared to a 10-point scale, and this difference was statistically significant [24] . Thus, Likert Scales with a five-point Likert item are used to measure contact status, degree of interaction and tightness in life.
Relation categories investigation
The relation category: This study analyzes the relations among all the students. Relationship types include lovers, roommates, activity partners, common interests, team members in preparing reports, members of the same associations, graduates from the same high school, sharing a common hometown or transfering from another schoo. Relations have direction and can be unique. Students record the weight for each relation, and detailed analysis can be performed based on the relation degree.
Informant bias
Informant bias comprises the discrepancy between self-reported and actual behaviors [1] . For example, student A may think he knows student B, while student B feels he does not know A. Unequal cognitive differences such as these lead to Informant bias.
Experimental analysis
Collecting and inputting the questionnaire data into the UCINET application to draw the social network graph (see Fig. 1 ). The blue line indicates a one-way tie and the red line indicates a two-way tie. A blue line (from A to B) means an actor A want to find B to be his team member, then B has one arrow. The power of an actor in the social network increases with the number of arrows they have. Meanwhile, Fig. 1 shows that the social network is asymmetric. Further observation reveals A (purple node) and B (gray node) classes in the experiment. Figure 2 shows a two-way tie with a bold line and a one-way tie with a normal line. Two clusters (A and B classes) contain 11 key persons. With Betweenness Centrality, one of the 11 key persons has the highest betweenness value for nodes which bridge two clusters A and B class. Moreover, eight of those 11 key persons make up three teams. Peculiarly, five students in class B have no two-way ties to classmates of B but do have one-way ties to classmates of A.
Figure 2. Two clusters in the social network graph
Based on information from Fig. 1, Fig. 3 marks students who transferred from other schools as red nodes. These students are used to interact with the same background instead of primitive classmates. The node B209 and B217 in cluster A, is transferred from class B. They have better connections with class B students and want to form a team those class B students. UCINET provides various purposes to compute various network data. This study discusses degree centrality, betweenness centrality and clique analysis.
Data analysis with degree centrality
The count of the number of ties to other actors in the network is called degree. Actor social capital increases with degree. Table 3 shows that the highest degree value is 17, and belongs to two students from classes A and B, respectively. Seventeen ties link these two actors, and both are leaders in their classes.
Data analysis with betweenness centrality
Betweenness is used to judgewhich nodes appear on the shortest routes.. In Table 4 , B001 serves as a bridge linking certain subnets, which can not communicate without this bridge node. nBetweenness shows normalization in Table 4 .Restated, nBetweenness can show the percentage of importance with this node.
Data analysis with clique
Groups are identified as 'cliques' if every individual is directly tied to every other individual. Cluster analysis utilizes clique function to cluster nodes into ten groups. Each group comprises three nodes. Table 5 lists the results. The eighth and ninth cliques contain four students who are team members. Figure 5 show that B037 and B047 are the team leaders. Notably, the clusters in Table 4 
Conclusion
Integrating data collection by social network, this study analyzes the reasons and relationships involved in team creation. We hope this study can help teachers realize the process of team creation and assist students in learning to communicate with team members. In counseling point, the analytical results support teachers to notice any cause of friction in his supervised team can help teachers identify causes of friction in teams they supervise. Additionally, the analytical results provide a suitable way for supervisors to transmit orders to students via competent leaders. Figure 4 shows weak connections among some team members. In contrast, eight teams have stronger connections with other students not in the same team. Restated, for 32 students, their ideal partners are their existing team members. Asymmetric relations and the limitation number of team members result in the above observation.
Research findings
From the perspective of the relationships among categories, "roommates", "have the same interest" and "prepared team report together" are in the majority of making up a tea. Additionally, students who transferred from other schools have stronger relationships with one another owing to their common background. According to our observations, the interaction frequency between primitive classmates is greater than between primitive and non-native classmates. For "lovers", there are four pair lovers. Half of lovers are team members, the others are in the separated teams.
No limitations exist on the classes from which team members come (classes A or B). In this investigation, only five blended teams contain both class A and B students representing 23.8% of the population. In these five teams, the ratio of class A to class B students is 3:1.
Research limitations

